Abstract
Introduction

Measures
145
In brief the baseline interview gathered socio-demographic information was gathered at the 146 Wave 1, baseline ;interview; living arrangement was categorised as living alone, with spouse 147 only or with others (family members or in residential care). The New Zealand deprivation 148 index (NZ Dep) was used to estimate socioeconomic position (24; 25) . Weight was measured 149 using the Tanita digital measuring scale (BC-541, Tanita Corporation, Japan) and height 150 using a portable stadiometer following established protocols (26) . Demispan was used to 151 estimate height for those who were not able to stand (27) . Basal Metabolic rate (BMR) was 152 calculated using the Fredrix equation (28) . Functional status was assessed with the Nottingham
153
Extended Activities of Daily Living (NEADL) (29) which is a measure of independence in Recall (24h MPR) (30) on two separate days of the week conducted by trained interviewers and 162 FOODfiles (2010), an electronic subset of data from the NZ Food Composition Database 163 (NZFCDB), was used as the main source of food composition data (31) to calculate mean daily 164 for energy and micronutrient intakes. 
Food groups
174
Food items reported in the 24hMPR were allocated to food groups in order to calculate 175 sources of nutrients by the type of food. Recipes were separated into the individual 176 ingredients and these were assigned to separate food groups. The 33 food groups used in the 177 2008/09 NZ Adult Nutrition Survey (NZANS) (26) were used to allow national comparisons.
178
Nutrient analysis
179
The median and interquartile range (IQR) of daily energy, vitamin A, β-carotene, vitamin B2, 180 B6, folate, vitamin B12, E, C and D, calcium, iron, magnesium, potassium, sodium, selenium 181 and zinc intakes were calculated.
183
Results:
184 Table 1 (35) and those related to food gathering may 254 contribute to inequities in health outcomes (36) . Micronutrient intake for Māori and non-Māori (37) . A deeper understanding of the nutrient density of food intake among this 262 vulnerable group is required. Low intake of vitamin B6 in Māori women participating in LiLACS NZ confirms NZANS
268
(42% low intake), and the Australian cohort (7) findings. More than half of Māori women and 269 all men in the current study appeared to consumetake less vitamin E than recommended, less 270 than older Australian women (7) ; a similar levels of inadequacy were not found shown in the 271 NZANS.
273
Dietary calcium has recently been emphasised in favour of supplementation due to an 274 unexpected finding that calcium supplementation was associated with increased 275 cardiovascular events in osteoporosis trialstrials (41; 42) . However across most studies of older 276 people, dietary calcium intake does not meet dietary recommendations (7; 43; 44) , as in LiLACS
277
NZ; NZANS for women over 70 years (19) , women in Mosgiel (38) , and older women in 278 Australia (7) . Calcium is not as well absorbed by the oldest age group (16) and thus suggestions 279 that increased intake is needed seem reasonable. New ways of increasing dietary intake and 280 intervention trials that study dose-response relationships to outcomes are needed as not 281 enough is known about calcium requirements during ageing (45) .
283
The EAR for magnesium was not met by most LiLACS NZ participants. Magnesium 284 requirements may change with age (46) but clear conclusions are absent to set higher 285 requirements (47) . Data from the National Health and Nutrition Examination Survey
286
(NHANES) III showed a progressive decrease in daily magnesium intake with age (39) with 287 mean intakes for older men (225mg) and women (166mg) being well below the 288 recommended daily allowance (RDA). A comprehensive review suggests that the dietary 289 intake of magnesium is inadequate in other elderly populations (48) , as was observed in
290
Mosgiel (38) . Although magnesium is widely distributed in the food supply, it seems that older 291 adults are less likely that younger adults to consume sufficient magnesium to meet their 292 needs (49) .
294
Selenium intakes were similarly marginal with over two-thirds of participants falling below 295 the EAR, similar to the NZANS for those aged over 70 years. Selenium intake of the Mosgiel 296 population was reported as adequate (38) however the level of intake was lower than that 297 observed in LiLACS NZ participants. Whole population estimates from NHANES, do not 298 show similar low intakes (50; 51) and Alaskans are not deficient in selenium (52) . New Zealand 299 soils are low in selenium and New Zealand population blood selenium concentrations remain 300 lower than those reported in other Western countries (53) . However in the USA, frail older 301 people have found to be are more likely to be deficient in selenium than other population 302 groups in the USA (54) . Intakes observed here need to be examined in relationship to serum 303 levels and outcomes over time to fully understand the significance of low intake.
305
Most men did not meet the EAR for zinc intake, similar to the NZANS where the highest 306 prevalence of low intake for zinc across all age groups was for men aged 71+ years (90%) 307 compared with only 28% of women. The Mosgiel study reported 26% of men and 53% 308 women had intakes below two thirds of the RDA (38) . However, these findings should be 309 interpreted with caution as the EAR for those aged over 70 years is based on experimental 310 data from younger age groups and may be set too high for men. The high prevalence of low magnesium intake observed in LiLlACS is potentially important 319 and of concern due to its role in muscle function and age-related decline in physical 320 performance (61) . Low magnesium intakes are also associated with lower bone mineral density 321 in women (62) . Chronic magnesium deficiency results in oxidative stress and low grade 322 inflammation (63) and through activating the inflammatory process is proposed to be involved 323 in the aging process itself (49) . Bread was the main food source of magnesium; further efforts may be needed to ensure older people consume an adequate intake of green vegetables, peas, 325 beans, nuts and other sources of magnesium such as fish and seafood.
327
Selenium has a vital role as an antioxidant, in the regulation of the thyroid and immune 328 function and may be important for maintenance of brain function (64) . For Māori, traditional 329 foods such as seafood were the highest source of selenium which reinforces the importance of 330 culturally significant foods, The inclusion of two Brazil nuts daily has been proposed as an 331 effective way to improve selenium status and negate the need for fortification or 332 supplementation (65) and could be acceptable to older people especially if ground and 333 incorporated into other foods.
335
For zinc the highest prevalence of low intake was for non-Māori men. Expressed on a MJ 336 food energy basis, zincZn intake was 1.2 mg/MJ slightly lower than for European men (aged 337 70+y) in the Zenith study (66) . Data are lacking on zinc status during normal ageing and the 338 implications of low intake is unknown however an adequate intake of zinc is important for 339 oxidative stress, immunity and cognitive functions (67) . We found bBeef and veal, bread and 340 milk were the main contributors to zinc intake which is similar to findings for adults aged 341 71+ in the NZANS.
343
Supplement Usages
344
Supplements users tended to have overall better dietary intakes being to be more likely than 345 non-users to meet micronutrient requirements from their diet alone. Māori men and women 346 who took supplements were less likely to be deficient in their intake from food alone for 347 vitamin A, folate and magnesium while non-Maori were less likely to be deficient in 348 magnesium, potassium and zinc, but more likely to be deficient in vitamin B12.
350
In New Zealand about a third of adults over 65 years have were previously been reported to 351 be The 1997 New Zealand National Nutrition survey reported a prevalence of regular dietary 352 supplement users of 21-35% by adults over 65 years (68) . Data frorm the USA suggests more 353 than half of older adults use dietary supplements (69) and supplement use increases with age (70) .
354
Supplement users are cited to be more likely to eat a balanced diet than non-users (70) ., and with others which has been shown to improve dietary intake (13) . thus other methods to 361 increase dietary intake may be needed, such as food fortification with key micronutrients. recall related to cognitive decline in advanced age. We used the most acceptable and 385 validated dietary assessment available (30) and provided training, support and quality 386 assurance. It is of concern that potential misreporting was more prevalent amongst Māori; a 387 greater proportion of reports were outside the EI:BMR of between 0.9 and 2.0, and this may 388 have impacted observed ethnic differences in dietary intake for some micronutrients (Table   389 6b). However the relevance and accuracy of the EI:BMR developed for younger age groups and here applied to octogenarians is not known. In further sensitivity analyses we will 391 examine differences in associations with outcomes. for those within and outside the EI:BMR 392 of between 0.9 and 2.0.
394
Conclusions.
395 Table 1 (25) 54 (51) 73 (40) 61 (37) 120 (65) 181 (52) Spouse only 35 (45) 19 (18) 54 (30) 96 (57) 31 (17) 127 (36) With others* 23 (30) 33 (31) 56 (30) 10 (6) 33 (18) 43 (12) Deprivation, NZDep score n(%)
1-4 least 12 (13) 25 (20) 37 (17) 46 (27) 44 (23) 90 (25) 5-7 26 (28) 23 (19) 49 (23) 73 (42) 84 (44) 157 (43) 8-10 most 54 (59) 76 (61) 130 (60) 53 (31) 62 (33) 115 (32) Smoking n(%) Never 29 (32) 63 (53) 92 (43) 62 (36) 130 (68) 192 (53) Current 10 (11) 16 (13) 26 (12) 11 (6) 6 (3) 17 (5) Former 53 (58) 41 (34) 94 (44) 99 (58) 54 (28) 153 (42) Alcohol n(%) Never 32 (42) 51 (48) 83 (46) 31 (18) 73 (40) 104 (29) Monthly or less 12 (16) 22 (21) 34 (19) 23 (14) 41 (22) 64 (18) 2-4 times a month 7 (9) 10 (9) 17 (9) 19 (11) 20 (11) 39 (11) 2-3times a week 7 (9) 7 (7) 14 ( (29) . Milk: all milk (cow, soy, rice, goat and flavoured milk), milkshakes, milk powder Dairy: cream, sour cream, yoghurt, dairy food, ice-cream, dairy-based dips Cheese: cheddar, edam, specialty (blue, brie, feta etc.), ricotta, cream cheese, cottage cheese, processed cheese
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Figure 2
Intake distribution of folate with the estimated average requirement (EAR) and recommended daily intake (RDI) marked for Māori and non-Māori by gender
Figure 3
Intake distribution of selenium with the estimated average requirement (EAR) and recommended daily intake (RDI) marked for Māori and non-Māori by gender
